Research on determining what it is about schooling that the labor market rewards is scarce. This paper shows that when speci…cally controlling for schooling cognitive skills (i.e. the capacity to process information and apply knowledge) and not cognitive skills as a whole, a considerable share of the return to schooling is constituted of cognitive skills. This contrasts with previous research that strongly favored noncognitive skills (i.e. behavioral and personality traits) as the key component of the return to schooling. Results show schools are a place where one acquires, or is sorted, on a knowledge and a behavioral criteria in similar shares. Findings also suggest that cognitive skills acquired in school are considerably more likely to be rewarded than their non-schooling counterpart. This e¤ect may be attributed to the signaling value of schooling. Such conclusions give weight to current policies that employ cognitive skill tests to asses schooling quality.
Introduction
Both the human capital and signaling theories hypothesize schooling and skills are positively related, yet they di¤er in their causal relationship. On the one hand: "Some schools, like those for barbers, specialize in [the production of] one skill, while others, like universities, o¤er a large and diverse set" Becker (1994) . On the other hand: "It [schooling] is productive for the individual, but, it does not increase his real marginal product at all" Spence (1971) . Neither the human capital nor signaling theories specify what type of skill, cognitive or noncognitive, is acquired or signaled by schooling. 1 The size of schooling's cognitive and noncognitive components is highly relevant for policy making in the sense it allows to bring into line what is taught at school with what is rewarded on the labor market.
With the notable exception of Gintis (1971) , Bowles and Gintis (1976) , Bowles et al. (2001) , and Bowles and Gintis (2002) , little research has sought to discover what actually triggers the educational earning premium. Their estimates suggest less than 20% of the return to schooling can formally be assigned to cognitive skills. They attributed the balance to noncognitive skills and not to cognitive skill mis-measurements. If one believes these results, schools primarily function as a place where one acquires or signals personality traits. Such …nding is at odds with our educational grading and selection system predominantly based on cognitive tests such as the SAT, the ACT and the GRE. 2 With respect to the literature this paper develops an innovative methodology on …nding what it is about formal education that the labor market rewards and confronts previous theoretical and empirical results. The innovation is to account for asymmetric information on the labor market. This framework yields two contributions. First, we demonstrate why previous estimates of schooling's cognitive components are downwards biased and em-pirically …nd that half the return to schooling is cognitive. This gives a new insight on the role of cognitive skills when determining wages and shows that today's policies that evaluate educational performance using cognitive skill scores and to increase the cognitive standards of schooling are not futile. Second, by comparing the schooling cognitive skill coe¢ cient with the nonschooling cognitive skill coe¢ cient we develop a signaling measure. Results show that, accounting for asymmetry on the labor market, cognitive skills identical in nature but that originate from a schooling environment are several times more likely to be rewarded than their non-schooling counterpart.
The approach di¤ers from previous methods used to quantify schooling's components by controlling for schooling cognitive skills separately from nonschooling cognitive skills. Such a distinction is done because formal education may not be a perfect screening device, nor the sole learning environment, of cognitive skills and because the return to cognitive skills may depend on their origins. We therefore distinguish people that are highly skilled both inside and outside of school, from those that are solely skilled according to schooling standards, from those that are skilled but lack a diploma to prove it, from those that have low skills whatsoever. This paper does not seek to disentangle the signaling and human capital puzzle, but solely to decompose the in …ne components of the return to schooling.
The paper unfolds as follows. Section 2 brie ‡y summarizes the relevant literature. Section 3 presents the empirical model and a mathematical development of the predicted conclusions. Section 4 describes the data. Section 5 displays results. Finally, section 6 concludes.
Relevant Literature
We borrow from various authors and combine their approaches in order to revisit previous measures of schooling's components. We purposely limit the literature review to papers used to answer our research question. A full literature review may be found in Bowles et al. (2001) .
Determining the Components of the Return to Schooling
To measure the cognitive and noncognitive components of the return to schooling requires two regressions. Computing the ratio of the years of school-ing coe¢ cient, when controlling for cognitive skills, to the years of schooling coe¢ cient, when omitting cognitive skills, yields the "noncognitive" component of the return to schooling. Farber and Gibbons (1996) analyze employer learning and wage dynamics. To do so they use the 1979 National Longitudinal Survey of Youth and split the cognitive skill measure between those observed by the labor market (i.e. schooling cognitive skills) and those unobserved by the labor market (i.e. non-schooling cognitive skills). Their measure of schooling cognitive skills is the …tted component from regressing the total cognitive skill measure on variables observed by the labor market (schooling, part-time status, race, sex and age). The measure of non-schooling cognitive skills is the residual. Data shows the return to schooling decreases with experience. Reversely the return to non-schooling cognitive skills increases, suggesting employers learn on skills initially unobserved by the labor market. Ishikawa and Ryan (2002) examine the relationship between schooling, schooling cognitive skills, non-schooling cognitive skills and wages by using the 1992 National Adult Literacy Survey. Their results …nd, for the most part, it is schooling cognitive skills that a¤ect wages. To obtain such a result they, alike Farber and Gibbons (1996) , run a two step estimation. In the …rst step they split the total cognitive skill measure between schooling and non-schooling cognitive skills. They regress the total cognitive measure over the number of years of schooling and schooling type dummies (e.g. primary school or high school). 3 In the second step they estimate wages when controlling for schooling type, schooling cognitive skills and non-schooling cognitive skills.
Splitting Cognitive Skills per Origin

Model
This section develops the empirical wage model, presents a measure of schooling's components, suggests a signaling measure, splits cognitive skills into a schooling and a non-schooling part, and demonstrates why previous estimates of the components of the return to schooling are biased in virtually all cases.
Wages and Schooling' s Components
Quantifying the components of the return to schooling requires two estimates: one that omits a measure of cognitive or noncognitive skills, and one that includes such a measure. We begin with the Mincerian wage equation:
Schooling is S and, years of experience and controls are summed in X. 1 is the Mincerian return to schooling, it measures the return to both cognitive and noncognitive skills, acquired or signaled by schooling, on wages. For ease of exposition we suppress subscript i.
Wage estimates controlling for cognitive skills are usually formulated as follows:
T CS is the total cognitive skill measure and 2 its return. T CS measures all the cognitive skills an individual possess, without distinction from where they were acquired or how they are signaled. As cognitive ability is captured by T CS, 1 becomes the noncognitive return to schooling.
Following the line of Bowles et al. (2001) the components of the return to schooling are measured as follows:
is the "noncognitive" component of the return to schooling and its cognitive component. If schooling in ‡uences wages solely by increasing ones cognitive skills, would be zero. In this case the years of schooling coe¢ -cient, 1 in equation (2), drops to zero when one controls for cognitive skills, because the e¤ect of schooling is entirely captured by the cognitive skill variable (i.e. schooling noncognitive skills are not rewarded). Conversely, if the e¤ect of schooling on cognitive skills explains none of schooling's contribution to wages is equal to one, because the inclusion of the cognitive skill measure does not a¤ect the return to schooling (i.e. 1 = 1 ).
Anticipating further development the ratios of equation (3) appear unbiased in only three cases: (1) cognitive skills are exclusively acquired or signaled by schooling and the return to non-schooling cognitive skills is consequently nil, (2) employers have immediate and perfect information on employees'skills and reward both schooling cognitive skills and non-schooling cognitive skills at the same rate, or (3) schooling yields no cognitive skills and their return is therefore zero.
To obtain an unbiased measure of the components of the return to schooling "The most straightforward is to ask what schools teach and to consider the economic return to the resulting curricular outcomes" Bowles et al. (2001) . Equation (4) explicitly measures the economic return to schooling cognitive and schooling noncognitive skills:
The years of schooling coe¢ cient, 1 , is the noncognitive return to schooling (the cognitive component of schooling being captured by 2 ). SCS is the cognitive skill score based on schooling curriculum.
The noncognitive and cognitive components of the return to schooling, when controlling for schooling cognitive skills, are approximated as follows:
The speci…cations of equations (3) and (5) assume the average contributions of schooling cognitive skills and schooling noncognitive skills are quantitatively constant across years of schooling. This assumption, frequently found in the literature, holds on the following two arguments. First "[...] schools continually maintain their hold on students. As they "master" one type of behavioral regulation, they are either allowed to progress to the next or channeled into the corresponding level in the hierarchy of production" Bowles and Gintis (1976) . Across all levels of schooling, individuals acquire noncognitive skills, from rule-following at primary school, to norm internalization at graduate level. Second, studies with data containing multiple noncognitive skill measures generally fail to identify their schooling or non-schooling origin.
Signaling Measure
Our …nal wage estimation includes a measure of non-schooling cognitive skills:
The interest in equation (6) lies in comparing the schooling cognitive skill coe¢ cient, 2 , with the non-schooling cognitive skill coe¢ cient, 3 , hence leading to a signaling measure. Schooling cognitive skills and non-schooling cognitive skills are both similar in nature as they initiate from the same original cognitive skill measure. Their sole dissimilarity is how they are signaled to employers. Di¤erences between 2 and 3 should not be interpreted as a di¤erence in the rate of return between these skills, but as a disparity in the odds of them being rewarded by the labor market. Equation (7) informs us on the odds schooling cognitive skills have in being rewarded over non-schooling cognitive skills:
! is presumably larger than 1 because information is never free, nor immediately obtained. Schooling cognitive skills, 2 , are immediately rewarded as they are observed by employers upon hiring. Assuming employers learn over time, non-schooling cognitive skills will gradually become rewarded by the labor market and ! will decrease over time.
Cognitive Skills per Origin
The challenge when estimating equation (4) is that a schooling cognitive skill measure is generally not available in data. To obtain such a measure we borrow from Farber and Gibbons (1996) and Ishikawa and Ryan (2002) :
Equation (8) explicitly asks what schools teach, or signal, in terms of cognitive skills. Using the coe¢ cients in equation (8) we obtain a measure of schooling cognitive skills. In order to know what cognitive skills are acquired or signaled in school we do not need to establish a causal relation, but solely a correlation. 4 Equation (9) informs us that people with a given schooling degree have a given cognitive skill level, but does not disentangle the signaling and human capital puzzle.
Non-schooling cognitive skills are equal to the total measure of cognitive skills minus the schooling cognitive skills measure.
The years of schooling covariate is omitted from equations (9) and (10), and substituted by the schooling type dummies for two reasons. First, di¤er-ent curricula that require the same number of years of schooling may yield di¤erent cognitive skill pro…ciency. Second, using the number of years of schooling as an independent variable for estimating both schooling cognitive skills and wages would lead us to a perfect multicollinearity issue in equations (4) and (6) .
One could argue that employers can make use of skill tests during the hiring process to measure ability. Although this is true, employers presumably …nd it less costly to trust the schooling system. The serious works of Farber and Gibbons (1996) , Altonji and Pierret (2001) and Lange (2007) all show that employers learn on cognitive skills.
The Omitted Variable Bias -What Can we Expect?
The aim of this subsection is to show that our …ndings in the components of the return to schooling are neither mechanic, nor random, but rely on the omitted variable bias properties. We give both a formal mathematical demonstration and a more intuitive graphical one as to why previous estimates of the components of the return to schooling are biased in virtually all cases.
Using the omitted variable formula, see Greene (2007) , and the schooling and cognitive skill coe¢ cients of equations (1), (2) and (4) we obtain the following equations:
We make three assumptions on the variables in equations (11) and (12) .
Schooling and cognitive skills are assumed to be non-negatively correlated, consequently Cov(S; SCS)=V ar(S) (de…ned as ) is larger than or equal to zero.
Years of schooling and non-schooling cognitive skills are uncorrelated, consequently Cov(S; N SCS)=V ar(S) (de…ned as ) is nil. This assumption is nevertheless not straightforward to establish as four different people exist: (1) geniuses with high schooling and high nonschooling cognitive skills ( > 0), (2) nerds having high schooling cognitive skills, yet low non-schooling cognitive score ( < 0), (3) self made people with little schooling, yet high non-schooling cognitive skills ( < 0) and (4) people with low skills that have little schooling and also little non-schooling cognitive skills ( > 0). Relaxing this assumption yields some non de…nite solutions, we therefore prefer to restrain ourselves to the case where = 0. (de…ned as ). Controlling for total cognitive skills or jointly for schooling cognitive skills and non-schooling cognitive skills does not in ‡uence the control variable coe¢ cients (e.g. years of experience, country of birth...).
Making use of the previous assumptions and the equality of equations (11) and (12):
The return to total cognitive skills, 2 , is equal to the weighted return to schooling cognitive skills, 2 , and to non-schooling cognitive skills, 3 . 5 Depending on the di¤erent return to schooling cognitive skills and non-schooling cognitive skills …ve situations can occur, see Table (1) .
As one sees in Table ( 1) the cognitive and noncognitive components of the return to schooling, measured in Bowles et al. (2001) , are truthful in just three cases (i.e. 1 = 1 ). In the …rst case, situation A, cognitive skills solely originate from schools and people have no non-schooling cognitive skills. Consequently SCS = T CS, 3 = 0 and 2 = 2 ; therefore 1 = 1 . In the second case, situation C, employers have perfect and immediate information on non-schooling cognitive skills therefore the return to schooling, non-schooling and total cognitive skills are identical. Consequently 2 = 3 = 2 and 1 = 1 . Finally, in situation E, schools yields no cognitive skills whatsoever. As cognitive skills are orthogonal to years of schooling the inclusion of the former does not a¤ect the return to the latter. Consequently N SCS = T CS, 2 = 0 and 3 = 2 , leaving 1 = 1 .
Situation B occurs when the return to schooling cognitive skills is larger than the return to non-schooling cognitive skills. This may occur when schooling has a positive signaling value and when employers learn on nonschooling skills. Were situation B to occur the noncognitive (cognitive) component of the return to schooling is overestimated (underestimated) when one simply controls for total cognitive skills. This happens because the e¤ect of schooling cognitive skills on wages is underestimated due to the relatively lower return of non-schooling cognitive skills.
Situation D occurs when the return to non-schooling cognitive skills is larger than the return to non-schooling cognitive skills. This may arise if the schooling system is an ine¢ cient place to acquire or signal cognitive skills and the labor market trusts non-schooling cognitive skills better than schooling cognitive skills. In this situation the noncognitive (cognitive) component of the return to schooling is underestimated (overestimated) when one controls for total cognitive skills. This takes place because the role of schooling cognitive skills is overestimated due to the relatively higher return of non-schooling cognitive skills.
In Figure 1 the curve relates the relative mis-measurement of the components of the return to schooling for the di¤erent relative returns in schooling cognitive skills over non-schooling cognitive skills. Situations above the continuous line represent cases where the return to schooling cognitive skills is larger than the return to non-schooling cognitive skills ( 2 > 3 ); situations below the line represent reverse cases. To the left of the dashed line the noncognitive component of the return to schooling is underestimated according to the method used in Bowles et al. (2001) ; to the right of the dashed line the noncognitive component of the return to schooling is overestimated.
Anticipating our results and making use of the …ndings of Farber and Gibbons (1996), Altonji and Pierret (2001) and Lange (2007) on the existence of employer learning, we favor situation B in which schooling cognitive skills are better rewarded than non-schooling cognitive skills yet with both returns positive. Consequently 2 > 3 > 0 and 1 < 1 , suggesting the noncognitive component of the return to schooling has been overestimated in most of the previous literature.
Data
The Adult Literacy and Lifeskill Survey (ALL) is a cross-section international comparative survey designed to assess the literacy (prose and document), numeracy and problem solving skills of the adult population. The 2003 survey was conducted in the Bermudas, Canada, Italy, Norway, Switzerland, the United States and the Mexican state of Nuevo Leon. The initial Swiss sample is constituted of 5'120 individuals. 6 The data was collected in a two part, face-to-face, interview. The …rst part is a 45 minute nine theme questionnaire on the following subjects: schooling and citizenship; linguistic information; parental information; labor force information; literacy and numeracy; adult schooling and training; numeracy practices, information and communication technology literacy; and household information. The second phase is a written cognitive skill test. The test is graded on an objective and continuous scale. Questions re ‡ect daily challenges individuals are confronted to.
The Swiss schooling system is somewhat similar to the one actually found in Germany with a highly developed vocational schooling system. Mandatory schooling is of nine years (primary and junior high school), after what individuals may pursue further schooling by undertaking a vocational or a general track. Vocational education is accomplished in two stages. The …rst stage takes between three to four years, depending on the …eld, and yields a basic vocational training diploma. The second stage takes an additional four years and yields an advanced vocational training diploma. Vocational training consists of one to two days a week at a vocational school, with the remaining three to four days taking place on the job. Over half the people in our sample have undergone vocational training. As of general education, one needs to obtain a general culture or a high school diploma before going to applied science schools, colleges or universities. Cognitive skills acquired by vocational training are more job speci…c than ones acquired by general schooling.
All three cognitive skill measures are highly correlated; introducing them jointly yields inconsistent and nonsigni…cant results. The total cognitive skill measure used throughout this paper is the arithmetic average of prose, document and numeracy skills. Problem solving skills are omitted from the total cognitive skill measure, because an important share of the sample did not take this skill test. 7 The measure of innate "ability" is the result of a factor analysis on how, at age 15, the individuals enjoyed math in school, understood math classes, got good grades and if teachers went to fact. The possible answers were: strongly agree, agree, disagree and strongly disagree. Because answers are qualitative one cannot use a principal component analysis, but must use a polychoric factor analysis.
The …nal sample, restricted to individuals having worked without interruption during the 12 months preceding the interview, is constituted of 1'146 men and 984 women. For part-time workers (less than 40 hours a week) a full time (40 hours a week) standardized wage is computed.
The descriptive statistics in Table 2 show men undergo more years of schooling and have a higher total cognitive skills score.
As predicted by the human capital and signaling theories schooling and cognitive skills are positively related, Table 3 . "For each domain, pro…ciency is denoted on a scale ranging from 0 to 500. Each score denotes a point at which a person has an 80 per cent chance of successfully completing tasks that are associated with similar levels of di¢ culty" OECD (2005). Five levels of di¢ culty were de…ned for prose, document literacy and numeracy. Men and women who have not pursued their formal education further than mandatory schooling have a total cognitive skill score of 248 and 245. A score between 226-275 (level 2) requires people to locate single pieces of information in a text or document, or to understand basic mathematical concepts. Questions at this level consist of …nding the number of countries in which the share of female teachers is smaller than 50 percent according to a chart, or to read a gas gauge and estimate the number of remaining liters of fuel. Men and women with a Ph.D. have a score of 319 and 306. A score between 276-325 (level 3) requires people to make links between the text and the questions, or to be capable to perform skills that require numbers and spatial sense. Questions at this level consist of describing, when using charts, the relationship between the sales of …reworks and the number of injuries. A score between 326-375 (level 4) requires people to make multiple feature matches in a text, or to be capable to understand a broad range of mathematical information. Questions at this level consist of determining the relative percentage changes in the amount of dioxin in breast milk across three measures.
Individuals having only accomplished high school have a total cognitive skill score of 250 points or eighty percent of the score of a person with a Ph.D. Such a result either indicates that primary schooling is the most productive educational degree in generating cognitive skills, or that a large share of the cognitive skills people possess are acquired outside the schooling system.
As stated by Ishikawa and Ryan (2002) and Green and Riddell (2003) , cross-section data, such as the one we use, generally lack variables to instrument the potential endogeneity of the years of schooling variable. We therefore prefer not to use instruments rather than to force results out of bad ones. We resign ourselves to control for self-reported "ability" at age 15, but not to use this variable as an instrument.
Empirical Results
Our …ndings show over half the return to schooling is constituted of basic cognitive skills, versus less than 10% using the method developed by Bowles et al. (2001) . Our signaling measure also shows that cognitive skills that originate from a schooling environment are several times more likely to be rewarded than those that do not originate from a schooling environment. Empirical estimates proceed in reverse order from the one established in the model section. We …rst separate cognitive skills per origin and then run wage equations.
Separating Cognitive Skills by Sources
The results of regressing schooling variables on total cognitive skills are displayed in Table 4 . Ten schooling dummy variables are included in the regression: general culture school (GCS), basic vocational training (BVT), high school (HS), teaching program (TP), advanced vocational training (AVT), applied science school (ASS), bachelor degree (BAC), master degree (MAS), Ph.D. and other. The base category is composed of people having not pursued further schooling than compulsory education. As predicted by both the human capital and signaling theories Table 4 shows there is a strong and signi…cant correlation between cognitive skills and schooling diplomas. Yet schooling covariates explain just a …fth of the variance in cognitive skills. This …nding is consistent with previous research based both on children and adults: "Across almost all the speci…cations considered, we found that mother's accumulated ability, as measured by the AFQT, and home inputs (contemporaneous and lagged) are substantive determinants of children's test scores in math and reading" Todd and Wolpin (2007) and "The picture that emerges suggests a powerful role for environment in shaping individual IQ" Dickens and Flynn (2001) . Controlling for schooling cognitive skills when quantifying the cognitive and noncognitive components of the return to schooling and not total cognitive skills is closer to reality because it accounts for what schooling truly yields, is not biased by out of school in ‡uences and allows asymmetric information to exist.
Wages, Schooling' s Components and Signaling
To compare both estimates of schooling's components and to obtain a signaling measure we run four regressions. Model I, equation (1), the baseline model is the standard Mincerian wage equation. Model II, equation (2), adds the total cognitive skill measure. The schooling coe¢ cients of Models I and II allow us to measure the components of the return to schooling according to Bowles et al. (2001) . Model III, equation (4), controls for the same variables as estimation I as well as for schooling cognitive skills. Comparing the schooling coe¢ cients of Models I and III yields the components of the return to schooling according to the method developed in this paper. Model IV, equation (6), includes a measure of non-schooling cognitive skills. This allows us to compare the schooling cognitive skill coe¢ cient with the non-schooling cognitive skill coe¢ cient. 8 
Male Estimates
In Model I an additional year of schooling increases wages by 8.0%. This return encompasses the return to both the cognitive and noncognitive skills an additional year of schooling yields. All things being equal, maximum wage is reached after 32 years of labor market experience. Similar results are found when using datasets representative of the full Swiss population.
As predicted by Bowles et al. (2001) there is a small, yet statistically signi…cant, drop in the years of schooling coe¢ cient between Models I and II. If one assumes all the cognitive skills people possess are acquired or signaled by schooling, the noncognitive curriculum of an additional year of schooling enhances wages by 6.9%. Consequently the cognitive skills related to an additional year of schooling only increase wages by a mere 1.1% (8.0%-6.9%).
Model III drops the assumption that all cognitive skills are acquired in school and controls for cognitive skills that originate from a schooling environment. The years of schooling coe¢ cient is now a mere 3.9, half its initial value. The schooling cognitive skill coe¢ cient is considerably larger than the total cognitive skill coe¢ cient. This is because schooling cognitive skills are better rewarded, due to signaling, than similar non-schooling cognitive skills. Table 6 reports the cognitive and noncognitive components of the return to schooling, measured using both the "classical" method and the one developed in this paper.
According to the "classical" model, 87.0% (=0.067/0.077) of what the labor market praises in schooling is its noncognitive component. Bowles et al. (2001) …nd similar results for the US. If one believes this, schools are a place where people acquire noncognitive skills or are sorted on a noncognitive skill criterion. Such an important noncognitive component also suggests that using cognitive skill tests to measure schooling quality is largely erroneous, because cognitive skills represent less than 15% of the private return to schooling. Our results show schooling is central in determining wages and extra schooling must be matched with additional cognitive skills to be truly pro…table as 50% of the return to schooling is cognitive. An additional year of schooling, with no change in cognitive skills, increases wages by 4.0%. This same year of schooling with an increase in cognitive skills yields a wage increase of 8.0%. Because we lack information on the acquisition cost of cognitive and noncognitive skills we can not infer on their respective profitability.
The inclusion of non-schooling cognitive skills in Model IV has little e¤ect on the years of schooling and schooling cognitive skill coe¢ cients. When comparing the cognitive skill coe¢ cients one sees that schooling cognitive skills are three times more likely to be rewarded on average than non-schooling cognitive skills (0.181/0.063). Cognitive skills identical in nature, but that originate from di¤erent areas are rewarded at totally di¤erent rates.
Female Estimates
Results on female wage estimations are always subject to selectivity bias and years of experience mis-measurement. Despite these caveats the comments expressed for men remain globally valid for women and con…rm our results on schooling's components. The years of schooling coe¢ cient drops, when we include a measure of total cognitive skills, by less than 10%. The drop is of 56%, when we control for schooling cognitive skills, suggesting less than half the return to schooling is noncognitive.
The cognitive component of the return to schooling, Table 8 , is considerably higher than what is found when using the "classical" method. Results suggest more than half of what the labor market rewards in schooling is cognitive.
Multicollinearity Measures
A potential drawback when one controls for years of schooling, schooling cognitive skills and total cognitive skills is whether the variables are multicollinear. To be on the safe side we measure the variance in ‡ation factors (VIF) in all four estimations. A measure of VIF involves examining the R 2 from regressing each independent variable against all the others. The rule of the thumb, see Chatterjee and Hadi (2006) , suggests that the VIF value for each variable should remain below 10. In absence of any linear relation between the independent variable, the VIF is equal to one. Models I and II are canonical wage estimate and their mean VIF is of 3.7, the mean VIF of Models III and IV is within the same range. The inclusion of the schooling cognitive skill and non-schooling cognitive skill variables does not "load" the model with multicollinearity. The VIF of years of schooling and schooling cognitive skills remains well below the critical threshold of 10.
Conclusion
Little research has addressed the essential topic of knowing what it is about schooling that the labor market rewards. The answer given by a sole school of economists has been noncognitive skills: schools help produce a well behaved workforce for the labor market. The question matters politically because it bears on the question about what schools should teach and the content of schooling quality tests.
This paper provides theoretical proof that previous measures of the components of the return to schooling were biased in favor of noncognitive skills. Empirical estimates show that the return to schooling is composed both of cognitive skills (e.g. the capacity to process information and apply knowledge) and noncognitive skills (e.g. behavioral and personality traits) in equal shares. Our results consequently challenge previous research, Bowles et al. (2001) , that suggest the return to schooling is predominantly noncognitive. Said di¤erently our estimates ensure the capacity to process information and apply knowledge, that originates from schooling, is largely rewarded by the labor market. Consequently less space is given to personality traits such as self-esteem and perseverance. Measures also show that cognitive skills acquired, or signaled, via schooling diplomas are several times more likely to be rewarded than similar cognitive skills acquired elsewhere.
These …ndings are obtained by splitting the total cognitive skill measure available in the data between schooling and non-schooling ones. This leaves place for a distinction between people with high cognitive skills in both schooling and non-schooling environments; from those with high schooling cognitive skills, but little non-schooling cognitive skills; from those with little schooling cognitive skills yet high non-schooling cognitive skills; from those with poor schooling and non-schooling cognitive skills.
According to the method developed in this paper half of what the labor market rewards in schooling is noncognitive, or cognitive skills not accounted for in the data. The skill measure used in this paper is one of basic cognitive skills, suggesting the cognitive component of the return to schooling measured here may be a lower bound. Advanced cognitive skills, largely job dependent, such as rapid matrix ‡ipping for econometricians or neat snipping for barbers are bound to increase the cognitive component of the return to schooling upwards.
Our …ndings have direct policy implications as they both validate the use of cognitive skill tests as a measure of schooling quality and promote cognitive skills to take a consequent share of schooling curricula. As a result policies seeking to use cognitive skill tests as schooling quality measures and to increase the cognitive quality of formal education are appropriate. 
E requires cognitive skills to be unrelated to schooling ( = 0). # standardized variables.
Additional control dummy variables are place of birth, location of residence, father born in Switzerland, mother born in Switzerland, father university degree, mother university degree and "ability". TCS=Full cog. skills, SCS=Schooling cog. skills and NSCS= Non-schooling cog. skills. Sample size is 1'146. 
